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Description 

Field of Invention ^ ^ 

5 The present invention relates to detergent compositions containing a clay softening system. More in particular, the 
present invention relates to softening through the wash detergent compositions comprising a clay softening system and 
selected brighteners- ' ^..v^, 

Background of the Invention 

10 

Detergent compositions providing fabric softening through the wash cycle have been described in art. In particular, 
clays are well known as fabric softening agents through the wash. The relative ability of the softening clays to meet var- 
ious performance criteria is very much depending on the presence and concentration of adjunct detergent ingredients. 

One of the types of adjunct detergent ingredients that is added to detergent compositions are dye transfer inhbitJng 
75 polymers. Said polymers are added to detergent cornposrtions in order to inhibit the transfer of dyes from colored fabrics 
onto other fabrics washed therewith. These polymers have the ability to complex or adsorb the fugitive dyes washed out 
of dyed fabrics before the dyes have the opportunity to become attached to other articles in the wash. 

Polymers have been used within detergent compositions to inhibit dye transfer. Examples of such polymers are 
vinyl pyrrolidone polymers such as described EP-A-265 257 and EP 508 034. Unfortunately, said vinylpyrrolidone pdy- 
20 mers tend to interact with the clays formulated therewith. Accordingly, both the dye transfer inhibiting performance of 
the polymers and the softening performance of the clays are negatively affected. 

It has now been found that specific selected brighteners are very compatible with days in that the dye transfer inhib- 
iting performance of the brighteners is not negatively affected in the presence of clays. In addition, it has been found 
that the softening performance of clays formulated with the specific brighteners has been maintained. 
25 This finding allows us to formulate detergent compositions which have both excellent dye transfer inhfaitjng proper- 
ties and softening performance. 

According to another embodiment of this invention a process is also provided for laundering operations involving 
colored fabrics. 

This finding allows us to formulate detergent compositions which have both excellent softening and brightener per- 
30 formance. 

Summary of the Invention 

The present invention relates to detergent compositions comprising a day softening system and specific selected 
35 brighteners. 

Detailed description of the invention 

The compositions of the present invention comprise as an essential element a day softening system : 
40 The clay softening system comprises a fabric softening clay and may additionally comprise a day flocculating 
agent 

The fabric softening clay 

45 The day softening system hereof will comprise a fabric softening day present in an amount of at least 0.5%. pref- 
erable from 4% to 30% by weight of the dye transfer inhibiting composition. The preferred days are of the smectite type. 
Smectite type days are widely used as fabric softening ingredients in detergent compositions. Most of these days have 
a cation exchange capacity of at least 50 meqVIOOg. 

Smectite clays can be descrtoed as three-layer expandable materials, consisting of alumino-silicates or magnesium 

so silicates. 

There are two distinct classes of smectite-type days; in the first, aluminium oxide is present in the silicate crystal 
lattice, in the second dass of smectites, magnesium oxide is present in the silicate crystal lattice. 

The general formulas of these smectites are A1 2 (Si 2 05)2(OH) 2 and Mg 3 {Si 2 0 5 ) (OH) 2 . for the aluminium and mag- 
nesium oxide type clay, respectively. The range of the water of hydration can vary with the processing to which the day 
55 has been subjected. Furthermore, atom substitution by iron and magnesium can occur within the crystal lattice of the 
smectites, while metal cations such as Na + , Ca 2 *, as well as KT can be co-present in the water of hydration to provide 
electrical neutrality. 

It is customary to distinguish between days on the basis of one cation predominantly or exdusively absorbed. For 
example, a sodium clay is one in which the absorbed cation is predominantly sodium. Such absorbed cations can 
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become involved in equilibrium exchange reactions with cations present in aqueous solutions. In such equilforium reac- 
tions, one equivalent weight of solution cation replaces an equivalent of sodium, for example, and it is customary to 
measure clay cation exchange capacity in terms of milliequivalents per lOOg. of clay <meq/100g.). 

The cation exchange capacity of daysman be measured in several ways, including electrodialysis, by exchange 

s with ammortium iwifdlcwedly titration, or by a methylene blue procedure, all as set forth in Qrimshaw, The Chemistry 
and Physics of Clays, Interscience Publishers. Inc. pp. 264-265(1971). The cation exchange capacity of a day mineral 
relates to such factors as the expandable properties of the clay, the charge of the clay, which in turn, is determinated at 
least in part by toeWajfjMjjt™cture. and the like. The ion exchange capacity of clays varies widely in the range from 
about 2 meq/100 g. for kaolinii6s to about 150 meq/100 g., and greater, for certain clays of the montmorillonite variety. 

w lllite clays have an ionexchange capacity somewhere in the lower portion of the range, ca. 26 meq/1 00 g. for an average 
illiteclay. 

It has been determined that ill it e and kaolinite days, with their relatively low ion exchange capacities, are not useful 
in the instant compositions. Indeed such illrle and kaolinite clays constitute a major component of clay soils. However, 
smectites, such as nontronite having an ionexchange capacity of approximately 50 meq/100 g.;saponite, which has an 
is ion exchange capacity greater than 70 meq/1 00g.. have been found to be useful fabric softeners. 

The smectite clays commonly used for this purpose herein are all commercially available. Such days include, tor 
example, montmorillonite, volchonskorte, nontronite. hectorite, saponite, sauconite, and vermiculite. The days herein 
are available under commercial names such as "fooler day" (day found in a relatively thin vein above the main bentonite 
or montmorillonite veins in the Black Hills) and various tradenames such as Thixogel #1 (also, "Thixo-JeH") and Gel- 
20 white QP from Georgia Kaolin Co Elizabeth. New Jersey; Vblday BC and Vblclay #325. from American Colloid Co., 
SkoWe. Illinois; Black Hills Bentonite BH 450, from International Minerals and Chemicals; and Veegum Pro and Veegum 
F, from R.T. Vanderbitt. It is to be recognized that such smectite-type minerals obtained under the foregoing commercial 
and tradenames can comprise mixtures of the various discrete mineral entities. Such mixtures of the smectite minerals 
are suitable for use herein. 
25 Preferred for use herein are the montmorrillonite clays. 

Quite suitable are hectorrtes of natural origin, in the form of partides having the general formula 

III 

30 [ (Mg3_ x Li x )Si4-yMey0 10 {OH2- 2 F z )l-(x+y) (x +y)M n+ 

wherein Me'" is Al. Fe, or B; or y»o; M n+ is a monovalent (n-1) or divalent (n-2) metal ion, for example selected from 
Na. K. Mg. Ca. Sr. 

35 In the above formula, the value of (x+y) is the layer charge of the hectorite day. 

Such hectorite clays are preferably seleded on the basts of their layer charge properties, i.e. at least 50% is in the range 
ol from 0.23 to 0.31. 

More suitable are hectorite days of natural origin haying a layer charge distribution such that at least 65% is in the 
range of from 0.23 to 0.31. 

40 The hectorite clays suitable in the present composition should preferably be sodium days, for better softening activ- 
ity. 

Sodium clays are either naturally occuring, or are naturally-occuring caldum-days which have been treated so as 
to convert them to sodium-days. « calcium-clays are used in the present compositions, a salt of sodium can be added 
to the compositions in order to convert the calcium clay to a sodium day. Preferably, such a salt is sodium carbonate. 
45 typically added at levels of up to 5% of the total amount of day. 

Examples of hectorite days suitable for the present compositions include Bentone EW and Macaloid. from NL 
Chemicals, N.J., U.S.A., and hedorites from Industrial Mineral Ventures. 

Clay-flocculating agents 

50 

The clay softening system herein can comprise clay-flocculating agents. The compositions herein may comprise, 
from 0.05% to 20% by weight of the clay, of flocculating agent, if its molecular weight is 150.000-800.000 and from 
0.005% to 2%, by weight of toe day, it its molecular weight is from 800.000 to 5 million. Most of these materials arefairly 
long chain polymers and copolymers derived from such monomers as ethylene oxide, acrylamide, acrylic acid, dtmeth- 
55 ylamino ethyl methacrylate. vinyl alcohol, vinyl pyrrolidone, ethylene imine. Gums, like guar gum. are suitable as well. 

Preferred are polymers of ethylene oxide, acryl amide, or acrylic acid. For proper interaction with the day partides, 
the polymers should be fairty long chain, i.e., have a weight average molecular weight of at least 100,000. For suffident 
water-solubility the weight average molecular weight of the polymers should not exceed 10 million. Most preferred are 
polymers having a weight average molecular weight of from 150.000 to 5 million. 
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Bftghteners 

Optical Brightener 

■ « • — " 

5 The detergent compositions herein also essentially contain from about 0.005% to 5% by weight of a certain type of 
hydrophilic optical brightener. Preferably the compositions herein will comprise from about 0.01% to 1% by weight of 
this optical brightener. > 

The hydrophilic coticaf5r?gTFfTeyiers useful in the present invention are those having the structural formula: 

70 



15 




20 wherein is anilino. R 2 is selected from N-2-bis-hydroxyethyl, N-2-hydroxyethyl-M-metriylamino and M is a saft-form- 
ing cation such as sodium or potassium. 

When in the above formula R, is anilino. R 2 is N-2-bis-hydroxyethyl and M is a cation such as sodium, the bright- 
ener is 4,4'-bis [(4-aiilino-6-(N-2-bis-hydrc*yethyl)-s-triaz^ acid disodium salt. This 
particular brightener species is commercially marketed under the tradename Tinopal-UNPA-QX by Ciba-Gekjy Corpo- 
25 ration. Tinopal-UNPA-GX is the preferred hydrophilic optical brightener useful in the detergent compositions herein. 

When in the above formula. R, is anilino. R2 is N-2-hydroxyethyl-N-2-methylamino and M is a cation such as 
sodium, the brightener is 4.4'-bis[(4-anilir^6-{N-2-hydroxyethyl-N-me^ 

sulfonic acid disodium salt. This particular brightener species is commercially marketed under the tradename Tinopal 
5BM-GX by Ciba-Geigy Corporation. 

30 

DETERGENT ADJUNCTS 

In another embodiment of the present invention, the liquid detergent composition may comprise one or more of a 
surfactant selected from a wide range of surfactants. 

35 A typical listing of anionic, nonionic, ampholytic and zwitterionic classes, and species of these surfactants, is given 
in US Patent 3.664,961 issued to Norris on May 23. 1972. 

Highly preferred anionic surfactants include the alkyi sulfate surfactants hereof are water soluble salts or acids of 
the formula ROS0 3 M wherein R preferably is a C 10 -C 24 hydrocarbyl, preferably an alkyi or hydroxyalkyl having a C 10 - 
C 18 alkyi component, more preferably a C 12 -C 1S alkyi or hydroxyalkyl, and M is H or a cation. e.g., an alkali metal cation 

40 (e.g. sodium, potassium, lithium), or ammonium or substituted ammonium (e.g. monoethanolamine, methyl-, dimethyl- 
, and trimethyl ammonium cations and quaternary ammonium cations such as tetrametnyl-ammonium and dimethyl pip- 
erdinium cations and quaternary ammonium cations derived from alkylamines such as ethyiamine, diethylamine, tri- 
ethytamine, and mixtures thereof, and the like). Branched alkytsu States are especially preferred. 

Preferred anionic surfactants include alkyi alkoxyiated sulfate surfactants hereof are water soluble salts or acids of 

45 the formula RO(A) m S03M wherein R is an unsubstituted C 10 -C 24 alkyi or hydroxyalkyl group having a C 10 -C2 4 alkyi 
component, preferably a C 12 -C, 8 alkyi or hydroxyalkyl, more preferably C^-C^ alkyi or hydroxyalkyl, A is an ethoxy or 
propoxy unit, m is greater than zero, typically between about 0.5 and about 6, more preferably between about 0.5 and 
about 3, and M is H or a cation which can be. for example, a metal cation (e.g., sodium, potassium, lithium, calcium, 
magnesium, etc.). ammonium or substituted-ammonium cation (e.g. monoethanoiamine, methyl-, dimethyl-, and trime- 

50 thyl ammonium cations and quaternary ammonium cations such as tetramethyl- ammonium and dimethyl pipercfinium 
cations and quaternary ammonium cations derived from alkylamines such as ethyiamine, diethylamine, triethylamine, 
and mixtures thereof, and the like). AJkyl ethoxylated sulfates as well as alkyi propoxylated sulfates are contemplated 
herein. Specific examples of substituted ammonium cations include methyl-, dimethyl, tri methyl-ammonium cations and 
quaternary ammonium cations such as tetrametnyl-ammonium and dimethyl piperdinium cations and those derived 

55 from alkylamines such as ethyiamine. diethylamine, triethylamine. mixtures thereof, and the like. Exemplary surfactants 
are C 12 -C 15 alkyi polyethoxylate (1.0) sulfate (C 12 -C 15 E(1.0)M), C 12 -C t5 alkyi polyethoxylate (2.25) sulfate (C 12 - 
C 15 E(2.25)M). C 12 -C 15 alkyi polyethoxylate (3.0) sulfate {C 12 -C 15 E(3.Q)M), and C 12 -C 1S alkyi polyethoxylate (4.0) sul- 
fate (C 12 -C 15 E(4.0)M), wherein M is conveniently selected from sodium and potassium. 

Other suitable anionic surfactants to be used are alkyi ester sulfonate surfactants including linear esters of Cg-C^ 
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carboxyiic acids (i.e., fatty acids) which are sulfonated with gaseous S0 3 according to "The Journal of the American Oil 
Chemists Society", 52 (1975), pp. 323-329. Suitable starting materials would include natural fatty substances as 
derived from tallow, palm oil, etc. 

The preferred alkyl este^ultonate surfactant, especially for laundry applications, comprise alkyl ester sulfonate 
5 surfactants ol the structural tor muia : 



10 R 3 - CH 

I 

SO3M 

f5 

wherein R 3 is a C 8 -C2o hydrocarbyl, preferably an alkyl. or combination thereof, R 4 is a C r C 6 hydrocarbyl, preferably 
an alkyl. °r combination thereof, and M is a cation which forms a water soluble salt with the alkyl ester sulfonate. Suit- 
able salt-forming cations include metals such as sodium, potassium, and lithium, and substituted or unsubstituted 
ammonium cations, such as monoethanolamine, triethanolamine. Preferably, R 3 is C-, 0 -C 16 alkyl, and R 4 is methyl, 

20 ethyl or isopropyl. Especially preferred are the methyl ester sulfonates wherein R 3 is C 10 -C 1S alkyl. 

Other anionic surfactants useful for detersive purposes can also be included in the laundry detergent compositions 
of the present invention. These can include salts (including, for example, sodium, potassium, ammonium, and substi- 
tuted ammonium salts such as mono-, di- and triethanolamine salts) of soap, C9-C20 linear alkybenzenesulfonates, C 8 - 
C22 primary of secondary alkanesurfonates, Cg-C 2 4 ofefinsuttonates, sulfonated polycarboxylic acids prepared by sul- 

zs fonation of the pyrotyzed product of alkaline earth metal citrates, e.g., as described in British patent specification No. 
1,082,179, C 8 -C 24 alkytpolyglycolethersulfates (containing up to 10 moles of ethylene oxide); alkyl glycerol sulfonates, 
fatty acyl glycerol sulfonates, fatty oleyl glycerol sulfates, alkyl phenol ethylene oxide ether sulfates, paraffin sulfonates, 
alkyl phosphates, isethionates such as the acyl tsethionates, N-acyl taurates, alkyl succinamates and surtosuccinates, 
monoesters of sulfosuccinates (especially saturated and unsaturated C t2 -C l8 monoesters) and diesters of suffosucd- 

30 nates (especially saturated and unsaturated Cg-C^ diesters). sulfates of alkylpolysaccharides such as the sulfates of 
alkytpotyglucoside (the nonionic nonsurfated compounds being described below), and alkyl polyethoxy carboxylates 
such as those of the formula RO(CH 2 CH20) k -CH 2 COO-M+ wherein R is a Ca-C^ alkyl, k is an integer from 0 to 10. 
and M is a soluble sari-forming cation. Resin acids and hydrogenated resin acids are also suitable, such as rosin, hydro- 
genated rosin, and resin acids and hydrogenated resin acids present in or derived from tall oil. Further examples are 

35 described in "Surface Active Agents and Detergents" (Vol. I and II by Schwartz, Perry and Berch). A variety of such sur- 
factants are also generally disclosed in U.S. Patent 3.929,678, issued December 30. 1975 to Laughlin, et al. at Column 
23. line 58 through Column 29, line 23 (herein incorporated by reference). 

When included therein, the laundry detergent compositions of the present invention typically comprise from about 
1 % to about 40%, preferably from about 5% to about 25% by weight of such anionic surfactants. 

40 Highly preferred nonionic surfactants are poly hydroxy fatty acid amide surfactants of the formula 

R 2 - C - N - Z, 



O R 1 




wherein R 1 is H, or R 1 is C V 4 hydrocarbyl, 2-hydroxy ethyl, 2-hydroxy propyl or a mixture thereof. R 2 is C$.31 hydrocar- 
byl, and Z is a poryhydroxyhydrocarbyl having a linear hydrocarbyl chain with at least 3 hydroxyts directly connected to 
so the chain, or an alkoxylated derivative thereof. Preferably, R 1 is methyl, R 2 is a straight C 1 ,_ 15 alkyl or alkenyl chain such 
as coconut alkyl or mixtures thereof, and Z is derived from a reducing sugar such as glucose, fructose, maltose, lactose, 
in a reductive animation reaction. 

Other suitable nonionics are amine oxide surfactants. The compositions of the present invention may comprise 
amine oxide in accordance with the general formula I: 

55 

R 1 (EO) x (PO) y (BO) 2 N(0)(CH 2 R')2qH20 (I) 

In general, it can be seen that the structure (I) provides one long-chain moiety R 1 (EO) x (PO)y(BO) t and two short 
chain moieties, CH 2 R'. R" is preferably selected from hydrogen, methyl and -CH 2 OH. In general R 1 is a primary or 
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branched hydrocarbyl moiety which can be saturated or in saturated, preferably, R 1 is a primary alkyi moiety. When 
x+y+z • 0 , R 1 is a hydrocarbyl moiety having chainlength of from about 8 to about 18. When x+y+z is different from 
0. R* may be somewhat longer, having a chainlength in the range C 12 -C 24 . The general formula ateo encompasses 
amine oxides wherein x*y+z « 0 .IR-' = CfC^^W = H and q = 0-2, preferably 2. These amine oxides are illustrated by 

5 C12-14 alkylcf methyl amine oxide, hexadecyl dimethyfamine oxide, octadecyfamine oxide and their hydrates, especially 
the dihydrates as disclosed in U.S. Patents 5,075,501 and 5.071,594, incorporated herein by reference. 

The invention also rfn^pWRggses amine oxides wherein x+y+z is drfferent from zero, specifically x+y+z is from 
about 1 to about 10, R 1 is a primary alkyl group containing 8 to about 24 carbons, preferably from about 1 2 to about 1 6 
carbon atoms; in these embodiments y + z is preferably 0 and x is preferably from about 1 to about 6. more preferably 

io from about 2 to about 4; EO represents ethyteneoxy; PO represents propyleneoxy; and BO represents butyleneoxy. 
Such amine oxides can be prepared by conventional synthetic methods, e.g., by the reaction of alkylethoxysulfates with 
dimethylamine followed by oxidation of the ethoxylated amine with hydrogen peroxide. 

Preferred embodiments include dodecvldimethytamine, tetradscyldimethvlamineoxidedirjydrate.hexadecyldimeth- 
ylamin eoxidedihydrate and octadecyldimethylamine oxide dihydrate. 

is Whereas in certain of the preferred embodiments R' ■ H. there is some latitude with respect to having R' slightly 
larger than H. Specifically, the invention further encompasses embodiments wherein R* - CH 2 OH, such as hexadecyl- 
bis(2- hydroxyetnyi)amine oxide, tallowbis(2-hydjoxyetfiyl)amne oxide, stearylbis(2-hydroxyeinyl)arnine oxide and oley- 
lbis(2- hydroxyethyl)amine oxide, dodecyWimetnyl(2- hydrc*yethyf)amine oxide dihydrate. 

Other suitable nonionic surfactants comprises alkyt potyglucoside compounds of general formula 

20 

Rorc^o)^ 

wherein Z is a moiety derived from glucose; R is a saturated hydrophobic alkyl group that contains from 1 2 to 1 8 carbon 
atoms; t is from 0 to 1 0 and n is 2 or 3; x is from 1 .3 to 4, the compounds including less than 1 0% unreacted fatty alcohol 
25 and less than 50% short chain alkyl polyglucosides. Compounds of this type and their use in detergent are disclosed in 
EP-B 0 070 077, 0 075 996 and 0 094 118. 

When included therein, the laundry detergent compositions of the present invention typically comprise nonionic 
surfactants in the weight ratio of anionic surfactant to nonionic surfactant from 6:1 to 1 3. preferably from 5:1 to 2:1 . 
Cationic detersive surfactants suitable for use in the laundry detergent compositions of the present invention are 
30 those having one long-chain hydrocarbyl group. Examples of such cationic surfactants include the ammonium sur- 
factants such as alKyldimethylammonium halogenides, and those surfactants having the formula : 

[R^OR^KR^OR^feRSN+X- 

35 wherein R 2 is an alkyl or alkyl benzyl group having from about 8 to about 18 carbon atoms in the alkyl chain, each R 3 
is selected from the group consisting of -O^Chfe-, - CH 2 CH(CH 3 )-, -CH 2 CH(CH20H)-, -CHgCHaChfe-. and mixtures 
thereof; each R 4 is selected from the group consisting of C r C 4 alkyl, C-|-C 4 hydroxyalkyl, benzyl ring structures formed 
by joining the two R 4 groups. -Cr^CHOH-CHOHCOR^HOHChfeOH wherein R 6 is any hexose or hexose polymer hav- 
ing a molecular weight less than about 1 000, and hydrogen when y is not 0; R 5 is the same as R 4 or is an alkyl chain 

40 wherein the total number of carbon atoms of R 2 plus R 5 is not more than about 18; each y is from 0 to about 1 0 and the 
sum of the y values is from 0 to about 15; and X is any compatible anion. 

Preferred cationic surfactants are the water-soluble quaternary ammonium compounds useful in the present com- 
position having the formula : 

45 R 1 R 2 R 3 R 4 N + X' CO 

wherein R, is C 8 -C 15 alkyl, each of R2. R3 and R 4 is independently C,-C 4 alkyl, C,-C 4 hydroxy alkyl, benzyl, and - 
(C 2 H 4 0) x H where x has a value from 1 to 5, and X is an anion. Not more than one of R 2 , R3 or R 4 should be benzyl. 
The preferred alkyl chain length for R, is C 12 -C 15 particularly where the alkyl group is a mixture of chain lengths 
50 derived from coconut or palm kernel fat or is derived synthetically by olefin build up or OXO alcohols synthesis. Pre- 
ferred groups for R 2 R3 and ^ are methyl and hydroxyethyl groups and the anion X may be selected from halide, meth- 
osulphate. acetate and phosphate ions. 

Examples of suitable quaternary ammonium compounds of formulae (i) for use herein are : 

55 coconut trimethyl ammonium chloride or bromide; 

coconut methyl di hydroxyethyl ammonium chloride or bromide; 
octyl or decyl triethyl ammonium chloride; 
octyl or decyl dimethyl hydroxyethyl ammonium chloride or bromide; 
C 12-15 dimethyl hydroxyethyl ammonium chloride or bromide; 
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coconut dimethyl hydroxy ethyl ammonium chloride or bromide; 

myristyl trimethyl ammonium methyl sulphate; 

lauryl dimethyl benzyl ammonium chloride or bromide: 

lauryl dimethyl (e^enoxy)f arrrnontorn chloride or bromide; choline esters (compounds of formula (i) wherein R-| is 
5 - CH 2 -0'C(0)-C 1 2. 1 4 alkyl and R 2 R 3 R 4 are methyl). 

Other cationic swrfactgnts useful herein are also descrfoed in U.S. Patent 4,228,044, Cambre, issued October 14. 
1980. 

When included therein, the laundry detergent compositions of the present invention typically comprise from 0.5% 
w to about 5%, preferably from about 1% to about 3% by weight of such cationic surfactants. 

The compositions according to the present invention may further comprise a builder system. Any conventional 
builder system is suitable for use herein including aluminosilicate materials, silicates, polycarboxylates and fatty acids, 
materials such as ethylenediamine tetraacetate, metal ion sequestrants such as aminopotyphosphonates, particularly 
ethylenediamine tetramethylene phosphonic acid and diethylene triamine pentamethylenephosphonic acid. Though 
is less preferred tor obvious environmental reasons, phosphate builders can also be used herein. 

Suitable polycarboxylates builders for use herein include citric acid, preferably in the form of a water-soluble salt, deriv- 
atives of succinic acid of the formula R-CH(COOH)CH2(COOH) wherein R is C10-20 alkyl or alkenyl, preferably C12- 
1 6. or wherein R can be substituted with hydroxy!, sutfo sulfoxyi or sulfone substJtuents. Specific examples include lauryt 
succinate , myristyl succinate, palmityl suctinate2-dodecenyteuccinate, 2-tetradecenyl succinate. Succinate builders 
20 are preferably used in the form of their water-soluble salts, including sodium, potassium, ammonium and alkanolammo- 
nium salts. 

Other suitable polycarboxylates are oxodtsuccinates and mixtures of tartrate monosuccinic and tartrate dsuccinic acid 
such as described in US 4,663,071. 

Suitable fatty acid builders for use herein are saturated or unsaturated C 10-18 fatty acids, as well as the corresponding 
25 soaps. Preferred saturated species have from 1 2 to 1 6 carbon atoms in the alkyl chain. The preferred unsaturated fatty 
acid is oleic acid. Another preferred builder system for liquid compositions is based on dodecenyl succinic acid and citric 
acid. 

Detergency builder salts are normally included in amounts of from 10% to 80% by weight of the composition pref- 
erably from 20% to 70% and most usually from 30% to 60% by weight. 

30 Other detergent ingredients that can be included are detersive enzymes which can be included in the detergent for- 
mulations for a wide variety of purposes including removal of protein-based, carbohydrate-based, or trigtyceride-based 
stains, for example, and prevention of refugee dye transfer. The enzymes to be incorporated include proteases, amy- 
lases, lipases, cellulases, and peroxidases, as well as mixtures thereof. Other types of enzymes may also be included. 
They may be of any suitable origin, such as vegetable, animal, bacterial, fungal and yeast origin. 

35 Enzymes are normally incorporated at levels sufficient to provide up to about 5 mg by weight, more typically about 
0.05 mg to about 3 mg. of active enzyme per gram of the composition. 

Suitable examples of proteases are the subttlisins which are obtained from particular strains of B.subtilis and 
B.licheniforms. Proteolytic enzymes suitable for removing protein-based stains that are commercially available include 
those sold under the tradenames Alcalase, Savinase and Esperase by Novo Industries A/S (Denmark) and Maxatase 

40 by International Bio- Synthetics, Inc. (The Netherlands) and FN-base by Genencor, Optjmase and opti clean by MKC. 

Of interest in the category of proteolytic enzymes, especially for liquid detergent compositions, are enzymes 
referred to herein as Protease A and Protease B. Protease A is described in European Patent Application 130,756. Pro- 
tease B is described in European Patent Application Serial No. 87303761.8. Amylases include, for example, • amylases 
obtained from a special strain of B.lichenrforrnis, described in more detail in British Patent Specification No. 1,296,839 

45 (Novo). Amylolytic proteins include, for example, Rapidase, Maxamyf (International Bio-Synthetics, Inc.) and Termamyl, 
(Novo Industries). 

The cellulases usable in the present invention include both bacterial or fungal cellulase. Preferably, they will have 
a pH optimum of between 5 and 9.5. Suitable cellulases are disclosed in U.S. Patent 4,435,307, Barbesgoard et al, 
which discloses fungal cellulase produced from Humicola insolens. Suitable cellulases are also disclosed in QB-A- 
so 2.075.028 ; GB-A-2.095.275 and DE-OS-2.247.832. 

Examples of such cellulases are cellulases produced by a strain of Humicola insolens (Humicola grisea var. ther- 
moidea). particularly the Humicola strain DSM 1800. and cellulases produced by a fungus of Bacillus N or a cellulase 
212-producing fungus belonging to the genus Aeromonas, and cellulase extracted from the hepatopancreas of a 
marine mollusc (Dolabella Auricula Solander). 
55 Other suitable cellulases are cellulases originated from Humicola Insulens having a molecular weight of about 50KDa, 
an isoelectric point of 5.5 and containing 415 amino acids. Such cellulase are described in Copending European patent 
application No. 9320081 1.3. filed March 19. 1993. 

Especially suitable cellulase are the cellulase having color care benefits. Examples of such cellulases are cellulase 
described in European patent application No. 91202879.2, filed November 6, 1991 Carezyme (Novo). 
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In general, cellulases are preferred enzymes in that cellulases achieve a multicycle softening benefit, which is 
restricted to cotton containing ffeers. by cleaving and assisting the removal of celtulosic fibrils. These normally form on 
the f bens during the normal washing process, and increase after consecutive washes and upon ageing of the fabric. 
The interaction of these ttxils wrthikach other impart a degree of rigidity to the fabric surface that is felt by the consumer 

5 as harshness, which is alleviated by the use of ceflufase enzymes. 

The cellulases can be added in combination with softening silicones. Softening silicones deliver their single cycle sof- 
tening benefit by depcsitrng^d^ectiy on the fabric. 

Suitable lipase enzymes^for detergent usage include those produced by microorganisms of the Pseud omonas 
group such as Pseudomonas stutzeri ATCC 19.154. as disclosed in British Patent 1 ,372.034. Suitable lipases include 

w those which show a positive immunoligical cross-reaction with the antibody of the lipase, produced by the microorgan- 
ism Pseudomonas fluorescent I AM 1057. This lipase is available from Amano Pharmaceutical Co. Ltd., Nagoya, Japan, 
under the trade name Lipase P "Amano," hereinafter referred to as "Amano- P". 
Especially suitable Lipase are lipase such as M1 Lipase (Ibis) and LipoJase (Novo). 

Peroxidase enzymes are used in combination with oxygen sources, e.g. percarbonate, perborate, persuffate, 

is hydrogen peroxide, etc. They are used for "solution bleaching", i.e. to prevent transfer of dyes of pigments removed from 
substrates during wash operations to other substrates in the wash solution. Peroxidase enzymes are known in the art, 
and include, for example, horseradish peroxidase, Itgninase, and hatoperoxkJase such as chloro-and bromo-per oxi- 
dase. Peroxidase-containing detergent compositions are disclosed, for example, in PCT Internation Application WO 
89/099813 and in European Patent application EP No. 91202882.6, filed on November 6, 1991 . 

20 In liquid formulations, an enzyme stabilization system is preferably utilized Enzyme stabilization techniques for aque- 
ous detergent compositions are well known in the art. For example, one technique for enzyme stabilization in aqueous 
solutions involves the use of free calcium ions from sources such as calcium acetate, caJdum formate and calcium pro- 
pionate. Calcium ions can be used in combination with short chain carboxylic acid sate, preferably formates. See, for 
example, U.S. patent 4,318.818. ft has also been proposed to use polyols like glycerol and sorbitol. Alkoxy-alcohols, 

25 dialkyiglycoethers, mixtures of polyvalent alcohote with polytu notional aliphatic amines (e.g., such as diethanolamine, 
triethanolamine, diisopropanolamime, etc.), and boric add or alkali metal borate. Enzyme stabilization techniques are 
additionally disdosed and exemplified in U.S. patent 4.261.868. U.S. Patent 3,600.319. and European Patent Applica- 
tion Publication No. 0 199 405, Application No. 86200586.5. Non-boric acid and borate stabilizers are preferred. Borate 
may be conveniently incorporated into Heavy Duty Liquid detergent in the form of a solution. Boric acid has a solubility 

30 in water of about 13% at 60°C Sodium metaborate is commerdally available as a solution with activity of 10.1% 
(expressed in terms of B203) at 20*C. 

For compact liquids it is preferred that the solution be concentrated. More concentrated solutions may be obtained 
by neutralising boric acid with organic amines, such as monoethanolamine (MEA). 

A highly preferred concentrated borate solution can be prepared by heat treatment of aqueous borate solution. A 

35 solution heated to a temperature above 60°C, and preferably above 90°C. and maintained at that temperature for at 
least 5 minutes, preferably between 30 and 60 minutes will be stable at 20«C for at least a month. Using this heat treat- 
ment method, a solution with activity of at least 33% (expressed in terms of B203) can be made and stored without sep- 
aration or precipitation. 

Whilst various counterions may be used in the solution, e.g. sodium, potassium, MEA, triethanolamine etc, sodium 
40 is most preferred. The preferred molar ratio of Na20 : B203 is 0.15:1 to 0.38:1 , more preferably 0.22:1 to 0.35:1 . 

Boric add, metaborate or borax may all be used as raw materials. Other polyols such as glycerol may also be incor- 
porated into the concentrated solution. 

Enzyme stabilization systems are also described, for example, in U.S. Patents 4,261 .868. 3,600,319 and 3,519,570. 
Other suitable detergent ingredients that can be added are enzyme oxidation scavengers which are described in 
45 Copending European Patent aplication N 92870018.6 tiled on January 31 , 1992. Examples of such enzyme oxidation 

scavengers are ethoxylated tetraethylene polyamines. 

Another optional ingredient is a suds suppressor, exemplified by silicones, and silica-siiicone mixtures. Silicones 

can be generally represented by alkylated poiysifoxane materials white silica is normally used in finely divided forms 

exemplified by silica aerogels and xerogels and hydrophobic silicas of various types. These materials can be incorpo- 
50 rated as particulates in which the suds suppressor is advantageously releasably incorporated in a water -soluble or 

water-dispersible, substantially non-surface -active detergent impermeable carrier. Alternatively the suds suppressor 

can be dissolved or dispersed in a liquid carrier and applied by spraying on to one or more of the other components. 
A preferred silicone suds controlling agent is disdosed in Bartollota et al. U.S. Patent 3 933 672. Other particularly 

useful suds suppressors are the self- emulsifying silicone suds suppressors, described in German Patent Application 
55 DTOS 2 646 126 published April 28. 1977. An example of such a compound is DC-544, commerdally available from 

Dow Corning, which is a siloxane-glycol copolymer. Especially preferred suds controlling agent are the suds suppressor 

system comprising a mixture of silicone oils and 2-alkyl-alcanols. Suitable 2-alkyl-alcanols are 2-butyl-octanol which are 

commerdally available under the trade name teofol 12 R. 

Such suds suppressor system are described in Copending European Patent application N 928701 74.7 filed 10 Novem- 
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ber, 1992. 

Especially preferred silicone suds controlling agents are described in Copending European Patent application 
N'92201649.8. Said compositions can comprise a silicone/silica mixture in combination with fumed nonporous silica 
such as Aerosil*. , i f ■ 
5 Other preferred suds controlling agents are described in EP 495 345. These suds controlling agents comprise a 
silicone antifoam compound, a carrier material and an organic coating material further containing glycerol at a weight 
ratio with the silicon e^a^f^arn compound of 1 :2 to 3:1 . 

The suds suppressors3es'cnbed above are normally employed at levels of from 0.001% to 2% by weight of the 
composition, preferably from 0.01% to 1% by weight. 
10 Other components used in detergent compositions may be employed, such as soil-suspending agents soil-release 
agents, optical brighteners. abrasives, bactericides, tarnish inhibitors, coloring agents, and non-encapsulated and 
encapsulated perfumes. 

Antiredeposrtion and soil suspension agents suitable herein include cellulose derivatives such as methylcelluiose, 
carboxymethylcellulose and hydroxyethylcellulose, and homo- or co-polymeric polycarboxylic acids or their salts. Poly- 
is mers of this type include the polyacrylates and maleic anhydride-acrylic acid copolymers previously mentioned as build- 
ers, as well as copolymers of maleic anhydride with ethylene, methylvinyl ether or methacrylic acid, the maleic 
anhydride constituting at least 20 mole percent of the copolymer. These materials are normally used at levels of from 
0.5% to 10% by weight, more preferably from 0.75% to 8%. most preferably from 1% to 6% by weight of the composi- 
tion. 

20 Other useful polymeric materials are the polyethylene glycols, particularly those of molecular weight 1000-10000, 
more particularly 2000 to 8000 and most preferably about 4000. These are used at levels of from 0.20% to 5% more 
preferably from 0.25% to 2.5% by weight. These polymers and the previously mentioned homo- or co-polymeric poly- 
carboxylate salts are valuable for improving whiteness maintenance, fabric ash deposition, and cleaning performance 
on clay, proteinaceous and oxidizabte soils in the presence of transition metal impurities. 

25 Soil release agents useful in compositions of the present invention are conventionally copolymers or ter polymers 
of terephthalic acid with ethylene glycol and/or propylene glycol units in various arrangements. Examples of such poly- 
mers are disclosed in the commonly assigned US Patent Nos. 41 16885 and 471 1730 and European Published Patent 
Application No. 0 272 033. A particular preferred polymer in accordance with EP-A-0 272 033 has the formula 

30 (CH 3 (PEG) 43 ) 0 . 7 5(POH)o. 25 rT-PO)^ 8 r-PEG)o. 4 ]T(PO-H) 0 . 2 5((PEG)43CH 3 }o. 7 5 

where PEG is -{OC 2 H 4 )0-,PO is (OC 3 H 6 0) and T is (pcOC 6 H 4 CO). 

Also very useful are modified polyesters as random copolymers of dimethyl terephtalate, dimethyl sulfoisophtalate. 
ethylene glycol and 1-2 propane diol, the end groups consisting primarily of sulphobenzoate and secondarily of mono 
35 esters of ethylene glycol and/or propane-diol. The target is to obtain a polymer capped at both end by sulphobenzoate 
groups, "primarily", in the present context most of said copolymers herein will be end-capped by sulphobenzoate 
groups. However, some copolymers will be less than fully capped, and therefore their end groups may consist of 
monoester of ethylene glycol and/or propane 1-2 diol, thereof consist "secondarily" of such species. 

The selected polyesters herein contain about 46% by weight of dimethyl terephtalic add, about 16% by weight of 
40 propane -1 .2 diol, about 10% by weight ethylene glycol about 13% by weight of dimethyl sulfobenzoid acid and about 
15% by weight of sulfoisophtalic acid, and have a molecular weight of about 3.000. The polyesters and their method of 
preparation are described in detail in EPA 31 1 342. 

The detergent compositions according to the invention can be in liquid, paste, gels, bars or granular forms. Granu- 
lar compositions according to the present invention can also be in "compact form", i.e. they may have a relatively higher 
45 density than conventional granular detergents, i.e. from 550 to 950 g/l; in such case, the granular detergent composi- 
tions according to the present invention will contain a lower amount of "inorganic filler salt", compared to conventional 
granular detergents; typical filler salts are alkaline earth metal salts of sulphates and chlorides, typically sodium sul- 
phate; "compact" detergents typically comprise not more than 10% filler salt. The liquid compositions according to the 
present invention can also be in "concentrated form", in such case, the liquid detergent compositions according to the 
sa present invention will contain a lower amount of water .compared to conventional liquid detergents. Typically, the water 
content of the concentrated liquid detergent is less than 30%, more preferably less than 20%, most preferably less than 
10% by weight of the detergent compositions. 

The present invention also relates to a process for inhibiting dye transfer from one fabric to another of solubilized 
and suspended dyes encountered during fabric laundering operations involving colored fabrics. 
55 The process comprises contacting fabrics with a laundering solution as hereinbefore described. 

The process of the invention is conveniently carried out in the course of the washing process. The washing process 
is preferably carried out at 5 °C to 75 °C, especially 20 to 60. but the polymers are effective at up to 95* C and higher 
temperatures. The pH of the treatment solution is preferably from 7 to 1 1 . especially from 7.5 to 10.5. 
The process and compositions of the invention can also be used as detergent additive products. 



9 



EP 0 753 567 A1 



Such additive products are intended to supplement or boost the performance of conventional detergent compositions. 

The following examples are meant to exemplify compositions of the present invention, but are not necessarily 
meant to limit or otherwise define the scope of the invention, said scope being determined according to claims which 
follow. " ■ - • ' 

5 

EXAMPLE I (A/B/C/D/E) 

A compact granular detergent composition according to the present invention is prepared, having the following for- 
mulation: 

70 



20 



30 



45 



% by weight of the total detergent composition 




A 


B 


c 


D 


C 


Linear aiKyi oen2ene suipnonate 


1 1.40 








d 


Polyhydroxy tatty acid amide 




10 




5 


5 


All J II j a i i m m _ 

Alkyl alkoxylated sulfate 






9 


9 


9 


Tallow alkyl sulphate 


1.80 


1.80 


1.80 


A 

4 


A 


C45 alkyl sulphate 


o nn 
3.00 


3.00 


O Art 

3.00 






Dispersant | 


0.07 


0.07 


0.07 


0.07 


0.07 


Silicone fluid 


0.80 


0.80 


0.80 


0.80 


0.80 


Trisodium citrate 


14.00 


14.00 


14.00 


14.00 


14.00 




3 00 


3.00 


3.00 


3.00 


3.00 


Zeolite 


32.50 


32.50 


32.50 


32.50 


32.50 


Maleic acid acrylic acid copolymer 


5.00 


5.00 


5.00 


5.00 


5.00 


Carezyme 


0.1 


0.1 


0.1 


0.1 


0.1 


Alkalase/BAN 


0 60 


0.60 


0.60 


0.60 


0.60 


Lipolase 50KLU/g 


0.36 


0.36 


0.36 


0.36 


0.36 


Savinase 


0.6 


0.6 


0.6 


0.6 


0.6 


Sodium silicate 


2.00 


2.00 


2.00 


2.00 


2.00 


Sodium sulphate 


3.50 


3.50 


3.50 


3.50 


3.50 


Clay 


4 


4 


4 


4 


4 


Polyethylene oxide 


0.3 


0.3 


0.3 


0.3 


0.3 


Tinopal UNPA-GX 


0.2 


0.2 


0.2 


0.2 


0.2 


Foam control agent (*) 


0.1 


0.1 


0.1 


0.1 


0.1 


Minors 




Up to 100 





(*) Suds suppressor : agglomerate comprising 1 1 % by weight of the component ol 
poJydimethytsitoxane, U% Tallow alcohol ethoxyUited, 5% of C12-C22 bydrogenated 
tatty acids and 70% si arch 



50 

The above compositions (Example I (A/B/C/D/E)) were very good at displaying excellent softening and dye transfer 
inhibiting performance. 

EXAMPLE II (A/B/C/P) 

55 

A stable liquid detergent composition according to the present invention is prepared, having the following compo- 
sitions : 
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% by weight of the total detergent composition 


* — . 


A 


B 


c 
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Linear alkyfcenzene sulfonate 


10 


15 


23 


- 


,£Q^(bJ(droxy fatty acid amide 


• 


5 


- 


4 


Alkyl aJkoxylated sulfate 


■ 


- 


- 


3 


Alkyl sulphate 


2 


2 


4 


13 


C12-C14 dimethyl ammonium chloride 


2 


2 


2 


2 


Fatty acid 


8 


8 


10 


17 


Oleic acid 


2 


2 


2 


- 


Citric acid 


2 


1 


1 


1 


Diethylenetriamine pentamethylene 


1.5 


1.5 


1.5 


1.5 


Phosphonic acid NaOH 


5 


7 


8 


7 


Propanediol 


4 


4 


4 


7 


Ethanol 


7 


7 


10 


3 


Ethoxylated tetraethytene pentamine 


0.7 


0.7 


0.7 


0.7 


Thermamyl R 300 KNU/g 


0.1 


0.1 


0.1 


0.1 


Carezyme R 5000 CEVU/g 


0.02 


0.02 


0.02 


0.02 


Protease 40 mg/g 


0.6 


0.6 


0.6 


0.6 


Lipolase R 100 KLU/g 


0.1 


0.1 


0.1 


0.1 


Endoglucanase A 5000 CEVU/g 


0.5 


0.5 


0.5 


0.5 


Suds supressor (ISOFOL 1 ) 


2.5 


2.5 


2.5 


2.5 


Clay 


4 


4 


4 


4 


Tinopal-UNPA-GX 


0.2- 


0.2 


0.2 


0.2 


Minors 




up to 100 





The above compositions (Example II (A/B/C/D) were very good at displaying excellent softening and brightener 
performance with outstanding color-care performance on colored fabrics and mixed loads of colored and white fabrics. 

Claims 

1 . A detergent composition comprising a clay softening system characterised in that said composition further com- 
prises a hydrophilic brightener having the structural formula 




wherein R, is anilino. R 2 is selected from N-2-bis-hydroxyethyl, N-2-hydroxyethyl-M-methylamino and M is a salt- 
forming cation such as sodium or potassium. 
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A detergent composition according to claim 1 wherein said bright en er is 4, 4' -bis [(4-anilino<6-(N-2-bis-hydroxye- 
thyO^-tria2ine-2-yt)arriirK)]-2.2 , ^tibenedisuffonic acid disodium salt. 

A detergent competition accAdmg to^imT"wfierein said brightener is 4,4'^is((4-anilino-6-(N-2-riydroxyetnyt-N- 
methytamino)^-triazine-2-y0aminoh2,2'^itoenedisurfonic acid disodium salt. 

A detergent corrpoeitionficcording to daims 1 -3 wherein said day softening system is a smectite type of clay. 
A detergent composition according to daims 1-4 which is in the form of a liquid, granular, paste, bar or gel. 
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